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ABSTRACT

The current trends of seafood supply shortages and
price hikes have made goverrment and industry people look
at new seafood species in order to fulfill the increasing
domestic demand for the ocean's products, One of the more
promising specles for use as a human food product 1s squid.

While squid is eaten in many areas of the world, it
has gained very little acceptance in the U.3. market, Some
strong negative attitudes towards squid perslst among
American consumers,

This work attempts to determine the market potential
for three processed squid products which were developed at
M.I.Tet a squid chowder, a squid cocktalil, and fried squid
rings,

Market research, aimed at estimating the potential
trial and repeat purchase rates for these squid products,
was conducted in the Boston metropolitan area, The results
show that while repeat purochase would be high, trial purchase
would be extremely low (due to the stronz negative attitudes
towards squid held by the American consumer). Combining
.these results with the characteristice of the seafood
industry, a conclusion of not introducing these products
onto the domestic market was reached,

However, during the course of the research, certain
interesting possibilities in the export of squid to Europe
and in new product concepts were uncovered.



ACKNOWLEDGMENTS

I would like to thank the many members of the
aeaféod industry who patiently provided me with information
vital to this study. Particular thanks go to Grgham Lusk
and James Ackert of Gorton'!s Seafoods, Inc.,, Sidney Cohen
of Sea-Mark, Inc., and William Stride of Turner Fisheries.

In the course of my investigations I found the
resources of the Natlonal Marine Fisheries Service to be
very helpful, Special thanks go to Warren Rathjen, N,M.F.S
Gloucester, Massachusetts and Susumu Kato, N.,M.F.S. Tiburon,
California,

My colleagues at M,1.T. were particularly helpful in
gulding my thinking and encouraging my progress, Professors
Zekil Berk and Ernst R.Parisier were of great help at the
outset of my work, while my c¢o-advisors, Professor Gordon
Bloom and Professor Samuel Goldblith, provided me with
knowledge, sdvice and inspiration throughout the course of
my investigations,

Finally, I must thank my wife Joan. She patiently
participated in every step of this work and provided the
understanding which made this work possible,

SN ee s e BN s a0 aescsr0ac0ssrec oo atetsens

Funds for this research came in part from the NOAA
Office of Sea Grant on grant NG-43-72; from the Henry L.

~and Grace Doherty Charitable Foundation, Ine., and from M,I.T.

ii



TABLE OF CONTENTS

CHAPTER 1 -~ PROBLEM AND PURPOSE OF STUDY

A. Introduction...I...l....‘..l‘..l......l.“- .........
B. Opportunities........ PR fsar e G
C. Difficultics FOIreSeeN.cseeeesersancsonsnassssnscssnes
D. Assumptions and Strategy of Study...veevenenn.. ceraae
CHAPTER 2 - WHAT IS SQUID........ e eee e,
CHAPTER 3 -~ U.S. FISHING INDUSTRY . v vt ennnscees P E e e e r e
CHAPTER 4 - THE SQUID INDUSTRY
A. Current Markets and Products...... Veerses e ranrnraraa
B. Landings and Potential Resource...:..e..... Phe s ‘e
C. Fishing TechnigueS...c.eiceecenenenns .
D. Prices.'l....... IIII * @ ® & g ® & & F A4 " 5 F 8 FEF R R R E R
E. International Trade....ccecesseesvonncsansesnsssennses

CHAPTER 5 - M.I.T. PRODUCT DEVELOPMENT

A. Processed Squid ProductsS..seeererrseenrsscssncesonnss
B. Mechanical Evisceration..ieeeeseertuvoasonoeassnsnses
CHAPTEDL ¢ - MARKET RESEARCH
A, Telephone Interview SUILVEY ... .escerorenrensoonsnssoes
B. Taste Panel Test....vrevervreens et et e s .o
C. Mail Questionnaire SULVEeY.:sevesteenasosnasnassvoesss
D. Industry INterviewS..sseeeveattnessaeenscsacansonsssss
E. Frozen Cleaned Mantles....vvieevenncen tevraseans 2
CHAPTER 7 - CONCLUSIONS AND SUGGESTIONS
A. Processed Squid ProductsS. ....ecveeserttstascsocsonnen
B. POSSibilitieS.u.icicieeccerececnrasenncanns Cerereaanan
C. Final Suggestions..IIl'l'.."ll..‘.-.-.... llllllll .0
BIBLIOGRARPHY.......cv... s e asterreran e Sees v masvesus e s
APPENDIX A - Processing Squid ProductS...ciiveievosnsanccnses
APPENDIX B = Production Costs for the Berk Mechanized Squid..
Cleaner
APPENDIX C - Mail Questionnaire Interview FOIM..cvveasoesenes s
Picture Insertion - Statistical Analysis..... ‘e
Discriminant Analysis - Computer Qutput..... o

Table

Table
Table
Table
Table
Table

4-1
4-2
6-1
6-2
6-3

LIST OF TABLES

Catch of Fish, Crustaceans, Mollusks, and other
Aquatic Plants and Animals, by Ieading Countries.
1956—19710.....llll..l..b!..".....l.‘.l..l'..ll.l.

United States Landings of Squid, 1940-1967........
United States Exports of Squid - canned, 1972.....
Squid Comments - Telephone SUIrVeY.:uevesersesesosseo
Remarks from Tasters from Taste Panel Test........

Number of Simulated Purchases by Product -
Mail Questionnailre SUIVEY..etveerasnvnvrosasvassan

iii

19
20
24
28
30

35
37

39
44

63
65

69
71
73

15
81
85

89
a7

14
22
31
42
48

58



Exhibit 3-1

Exhibit 6-1
Exhibit 6-2
Exhibit 6-3
Exhibit 6-4

Exhibit aA-1

LIST OF EXHIBITS

The Chain of Markets for New England Fresh

and FroZEH Fish.l...l..I'..'Ill........l’l.lh.‘-l
5quid Telephone InterVieW.....eeeeoeeeees enennenn.
S5quid Taste Test - QuestionNNaire.....oeoe.e.eee....

8quid Taste TesSt = ReSULES..uueeeeeeceneennnnnns.

Histogram of Attitude Scores -
Mail QUeStionnaize SUIVeY.....vuiereeeerensnnnvnss

Processing Flowchart........ et e et ettt .nse

LIST OF ILLUSTRATIONS

Illustration l_l SquidooloI.O‘..Q....tl..III..?I.I.I.I..I..--

Illustration 5-1 Berk Squid Cleaning AppParatuS.s.eeecerneacasns

iv

17
41
45
46

60
83



Chapter 1 = Problem and Purpose of Study

A. INTRODUCTION

N
A program of investigation was initiated in 1971 in

the Department of Nutrition and Food Science at M.I.T. %o
determine the potential value of squid as food for the
American consumey, The project was funded in part‘by the
M.I.,T. Sea Grant Program and was specifically designed to
study:

1) Methods of processing squid for the manufacture
~of food products,

2) the chemical characteristics of squid muscle
proteins,

3) the acoceptability of squid and squid products by
the American consumer,

This report deals with the last of these questions
and 18 an account of the work done by the author from June
1973 to May 1974,

Due to current supply shortages and price hikes of
various seafoods, the govermment and private organizations
are investigating the possibility of using several under-
utilized marine animals as a source of food for human
consumption, In order to be sultable as a human food, marine
animals must be palatable, nutritious, and capable of being
caught economically, Squid is quite acceptable on all three

acoounts; however very little is known regarding the poten-



tial demand for it. This work hopes to determine where
demand for squid products exists,_uhieh products exhibit
potential for success, and how to market these products
most effectively.

While I have strived to look at the question of
marketing squid to the entire U,S. market, aotualinarket
researcin has been limited to the Baston metrovolitan area,
This was necessitated by time and financial constraints,
Thus, any extrapolation of results beyond this area must be
viewed carefully due to the high seafood orientation and
demographic characteristics of the Boston area. In conjunc-
tion with this viewpoint, an emphasis has been placed on the
possible establishment of a squid fishery in the New England

Aren,

B. QPPORIUNITIES

The current trand of rising food prices coupled
with supply short&ges of eertai;M;eafood species makes the
introduction of a new seafood product particularly tinely.
Price hiiea for such species as lobster, shrimp and clams
have been particularly alarming. These price hikes can be
attributed to both supply and demand faotors,

- From the supply side, four factors have limited the
amount of the American cateh:

1) Certain species, like salmon and tuna, have been

fished 80 intensively that landings are now at or near the



current technology's potential harvest. While American
fishermen fish for over 200 species, ten of theée account
for 75% of the total U.S, cateh,!

2) Foreign fishing, in what was once exclusive
American fishing waters, has'limited the U.S. catch. For
example, the Northwest Atlantic, one of the riéhest fishing
areas of the world, has been infiltrated to such an extent
that B80% of the catch off the New England and Canadian
gshores has been by forelgn vessels.2 The Japanese, Russlans,
Spaniards, Poles, West and East Germans have fished exten=-
sively 1n these waters.

3) The American fishing fleet has fallen technologi-
cally behind those of the Japanese and Russians, The large
factory boats employed by the Japanese and Russians are
many times more efficient than the traditional New England
trawler, _

k) Hab;tat modifications such as harbors, nuclear
plants and dams have locally upset the ecology of many
species., In the same way, pollution has had a detrimental

effect on our fish resources,

1 Shapliro, Sidney, Our Changing Fisheries, United States
Printing Office, Washington, D.C., 1971, p. 24

2 Ibid., p.25



In contrast to species displaying present and future
supply shortages, squid is believed to be 1n ample supply
and is currently vastly underharvested, Also, squid can be
caught economically employing either current or new fishing
apparatus and put onto market at a lower price than most
fish species,

Aggravating the supply problem 1s the highly selec-
tive nature of the U,S, fish market, While American per
capita consumption is low compared to other countriesa, the
narrow range of acceptadble products puts intense pressure
on these species, Although this pressure tends to ralse the
price of these speoies, thus inviting new speoieé introduc-
tion at lower prices, this phenomenon may also ¢reate an
effective barrier to new seafood product introduction. EHow-
ever, as witnessed by recent beef price hikes, Americans
will use substitutes in their food diets once existing
product pricez get out of hand, a situation which many
believe is ourrently facing the seafood industry,

Since squid 18 easily digested, has a high protein
content, and has an appealing flavor, it 1s regarded ag a
- prime candlidate for human consumption, Squid has another
sdvantage in that 80% (by weight) of its body is edible,
compared to ylelds of 40%-70% for most marine animals,3

3 Idyll, C.P., "Resources of the Sea-Part Two: Food Resources
of the Sea beyond the Continental Shelf Excluding Fish"®,
U.N, Economic and Social Counscil, February 1968, p. 53



Finally, squid may have significant utilization in
industrial products such as fishmeal, high protein concen-

trate fillers, and oil reduction by-products.

C. DIFFICULTIES FORESEEN

The general problem of introducing a new rish product
onto the American market has already been touched on. The
agsumption held here 1s that new product introduction will
become necessary in the near future. The question at hand
s the viablility of squid in meeting this role, Although
the supply and potential price of squid are favorable,
certain difficulties, particular to squid, are foreseen.

Squid is not one of the more familiar marine animals
to the American consumer - except for those of Mediterranean
extraction, The actual level of awareness in the U.S, of
squid is unknown, Since squid is not a familiar 1item, it
can be theorized that it will meet with a great deal of
opposition., However, some prevailing opinions suggest that
this non=-familiarity may actually be a bleésing in disguise.

Not only does the U.S, population have a low level
of awareness of squid, but also attitudes towards it seem
to be quite varied, Of those who know what squid is, the
range of attitudes goes from a seafood delicacy to a Jules
Verne sea-monster, The actual word SQUID and the foreign
~ appearance (Illustration 1-1) of the animal have created

a negative attitude towards its use for human consumption
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Illustration 1-1

SQUID -

hes illecebrosal
ILLEX gHORT-FlNNED SQUID fsurmer squid)

FINS ABOUT /3 THE MANTLE {BOODY]} LENGTH.

. EYE OPENING SMALL.

o e

DORSAL LOBE ABSENT.

POTTOM VIEW

{Loligo pealii)

LOLIGO LONG-FINNED SQUID rwinter squid, conmon squid)
FINS LONGER THAN 12 THE MANTLE (BODY)} LENGTH,

EYE OPENING LARGE.

DORSAL LTBE PRESENT.



among manj people, Any attempt to change the néme for
package labelling will likely be contested by the Food and
Drug Administration.

In addition, a small level of negative appeal may
have been created among people who have tried squid and
have had 1t poorly prepared. Complaints about its texture
and coloring have been encountered, However, proper prepar-
ation should alleviate these problems,

Another potential problem area is the need to obtain
the cooperation of a number of marketing intermediaries,
Since there exists only a very limited squid industry in
the U.S, at present, the questions of whether fishermen
will fish for squid and if processors will process squid,

are as lmportant as whether or not Americans will eat squid,

D, ASSUMPTIQONS AND STRATEGY OF STUDY

Certain initlal assumptions were made by the M.I,T.
team conducting investigations into the potential value of
squid:

1) Squid is available in the Northwest Atlantie in
sufficlent quantities to permit industrial utilization,

2) The price of squid, even when fished, transported,

4 This section is largely based on:
Berk, Zekl, "Processing Squid for Food"™, M.I,T. Sea-Grant
Program, Report No.. MITSG 74-13, Massachusetts Institute
of Technology, Cambridge, February 15, 1974



and landed as a food fish, will be low compared to other
fish and seafood.

3)?The "conventional” uses of squid as food (Japanese,
Mediterranean, South American} would not be suitable as a
starting point for large volume exploitation. Therefore, new
processed products must be developed in which squid merely
replaces {mimies) another accepted seafood.

4) Even then, considerable market resistance may be
expected to anything called squid. The magnitude of thils
resistance nust be tested.

5) The process developed must fit into the existing
processing facilities with minimal extra investment.

6) Handlingz of squid by existing technologies is
labor consuming., Mechanized or machine assisted handling

methods must be developed.



Chapter 2 - What 1s Squid?

Squid are marine anirals of worldwide distribution,
with over 300 different species known. These specles dis=-
Play a remarkable diversity of structure, function, behaviof
and ecology. Moat are active, highly mobile animals of
aggressive hablts, and they are probably all carnivorous,
Characteristically animals of the high seas, considerabdle
populations of squid frequently are fourd closer to shore,

8quid vary from an arrow shaped creature to that of
a balloon shaped one, However, the streamlined body is the
more common and alds in its rapid movements, Although squiad
cannot maintain high speeds for an extended length of time,
while in motion, they may be the fasteast creatures of the
ocean, Thelr movements, equally swift forward or bhackwards,
are facllitated by a true jJjet propulsion system. Squid_uill
suck in water and then shoot it out, causing thelr body to
react quickly and in dart-like patterns.

As a member of the Cephalopod (meaning feet around
head ) family, squid are often confused with their relatives
the octopus and the cuttlefish, Most squid specles have
elght tentacles and two arms that surround the head. The
main body section, the mantle, has two fins attached on the
back, Both mantle and tentacles can be utilized for human
consumption,

The nutritional value of squid is high, comparing
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favorably with most fish species. Squid 13 high in protein
and phosphorus with traces of calcium, thlamine and ribo-
flavin, Research has shown that raw squid contains 78
calories per 100 grams.1
The average life span of squid 1s generglly very |
short, While some species, sucﬁ as the giant squid, may live
for ten years, most live an averﬁge of only two years. These
specles grow rapidly from birth and attain full size in less
than a year. This short life span allows for more extensive
fishing of existing populations than 1n most other seafood
apecles, and makes 1t possible and more economical to ralse
squid in captivity. '
Commerclally, there are fhree species that would be
important to the American fisherman. Along the eest coast
two species are widely distributed and suitable for human
consumption, They are the short finned squid, Ommastrephes
1llecebrosa (Illex), which fishermen call the summer squid
or flying squid, eand the long finned, Loligo peall also
called winter squid or common squld, The specles that
predominates along the west coast is the Loligo opalescens,
Currently only Illex is caught in the Northwest
Atlantic, A small squid fishery has formed off Newfoundland

1 Veteikls, J.J., "Commerclal Fishing for Squid", Australian
Fisherles Newsletter, No. 25, Fisheries Branch, Dept.
of Primary Industry, Australia, June 1966
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which takes in about four million pounds of Illex a year.
Most of this catch is used as balt for the cod fishing
1ndustry; While Illex is found in large quantities off the
Canadian and New England coasts, large amounts have been
found as far south as the Caribbean, However, the Illex
inhadbit deeper and deeper waters the farther south one
dearches, Likewise, the Loligo peall can be found along the
entire eastern coast of the United States, While generally
a creature of the near and outer continental shelf, the
Loligo peall migrate inshore during the spring months,

The small séuid fishery which does exist in the
United States is based in California, Here the Loligo
opalescens is the only specles caught, About twenty milllion
pounds of this species are caught annually, generally
between April and July.2

Although most of the United States' landings of squid
are along the west coast, the east coast squid is preferable
for human comsumption due to its larger size and thicker
body meat, Of the two important east coast species, there
is some question as to whether they would serve equally as

well as human food, With proper preparation, this researcher

believes the differences to be nearly indistinguishable,

2 Lyles, C.H,, Historical Statistics - The Squid Industry, .
U.8, Dept., of the Interior, U.S. Fish and Wildlife ’
Service, Bureau of Commercial Fisheries, C.F.S. No.4833,
H,S, No.l14, Washington, D.C,, November 1968, p.9
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The Ommastrephes sloani pacificus or Japanese Flying

squid is the predominant species of the large Japanese catch,
It annually accounts for around 90% of the Japanese landings.
The Japanese Flying squid is found off the coasts of Jépan
and in the Northwest Pacific. The species common to the
Buropean market is the Loli vul S. This species 1is
found in the Mediterranean Sea and off the coast of Africa.
Calamari or Calamar is the common name for squid among
Italian and Spanish peoples,

Squid are also used extensively in biology classes
and marine laboratories, Thelr giamt nerve fibers make them

particularly valuable in neurophysical research,
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Chapter 3 - U,S5, Fishing Industry

In 1960 the total U.S, landings of fish and seafood
was 4,9 blllion pounds.! In 1972 the total U.S. landings
of fish and seafocds was 4.7 billion pounds.2 These figures
serve.to illustrate the stagnant nature of the U.S. fishing
industry. In fact, the U,S5, position had deteriorated so
rapldly in comparison to the rest of the world that the U.S.,
now the largest importer of fishery products in the world,
18 no longer one of the top five fishing nations of the
world, Table 3-1 illustratés this deteriorating position
quite vividly. As demand has outstripped supply, the U.S,
has become increasingly dependent on fish and seafood
imports. In 1972 imports exceeded exports by over one
billion dollars (imports - $1,233,292,000, exports -
$157,908,000). This international trading of fishery
products has adversely affected the U.S. balance of trade
for many years. Initial indications show that a fairly
large market for squld may exist in Europe, If the U.S,.

could economically fish for squid off its shores, it might

1 U.3. Dept. of Commerce, Fisheries of the United States, .
1972, Current Fisheries Statistics No. 6100, National
Oceanic and Atmospheric Administration, National Marine
Fisheries Service, U,S, Printing Office, Washington,
D.C., March 1973, p. 24

2 Ibid,
3 Ibid., pp. 39, ua
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Cateh of Fish, Crustaceang, Mollusks
and other Aquatic Plants and Animals

Table 3-1

by leading Countries, 1956-1971
{l1ive weight basis - million lbs)

Millien lbs,

Year Country Million 1lbs. Year Country
1956 Japan 10,522 1962 Peru 15,793
U.S.A. 6,574 Japan 15,139
China 5,838 U.S.S.R. 7,973
U.S.5.R. 5,767 China 7.751
Norway 4, 822 U.S8.4A. 6,554
1957 Japan 11,921 1963 Peru 15,632
China 6,878 Japan 14,768
U.S.A. 6,074 China 8,785
U.S8.8.R. 5, 580 U.3.3.R. 8,768
Norway 3,849 U.S.A, 6,122
1958 Japan 12,136 1964 Peru 20, 550
China 8,951 Japan 14,001
U,3,4. 5,960 China 10,505
U.SQSOR. 5.??8 UoSoS.R. 9.86?
Norway 3|180 U.S.A. 5.7?3
1959 Japan 12,972 1965 Peru . 16,825
China 11,067 Japan 15,229
U.3.A.. 6,373 China 11,757
U.S.S.R. 6,076 U.S.S.R. 11,243
Peru 5.101 U.S.A. 6.006
1960 Japan 13,652 1966 Peru 19,5499
China 12,787 Japan 15,657
Peru 8,217 China 12,4814
U.S.8.R. 6,726 U.8.8.R. 11,792
U.S.A. 6,205 Norway 6,329
1961 Japan 14,794 1967 Peru 22,484
China 12,787 Japan 17,307
Peru 12,016 U.S.8.R. 12,736
U.S.S.R. 7,165 China 11,435
U_cSvo 6.“‘6“ NO“&" 7,200



Table 3-1 (continued)

Year Country Million 1lbs,
1968 Peru 23,271
Japan 19,113
U,8.8.R. 13,400
China 11,907
Norway 6,296
1969 Peru 20,807
Japan 18,989
U.S.8.R. 14,324
China 12,202
Norway 5,491
1970 Peru 27,807
Japan 20,536
U.S.5.R. 15,988
China 13,790
Norway 6,570
1971 Peru 23,394
Japan 21,815
U.S8.3.KR, 16,175
China 15,168
Norway 6,779

Notei-=-Data reflect latest information published 1n the
various volumes of Yearbook of Fishery Statigtiecs, Food
and Agriculture Organization of the United Nations,

15



be able to initiate a profitable export trade of squid.

The question of whether or not fishermen will fish
for squid is largely a matter of dollars and cents, If the
fishermen are paid a high enough price for squid, they ‘
would fish for it, However, fish and seafood products move
through a variety of market channels from the paint of
landing to the final consumer, All of these channels must,
in turn, accept the viability of and pay a éood price for
the products to be sold. Exhibit 3-1 depicts graphically
the typical chain of markets for the New England fish
industry,

If processed squid products were to be introduced
to the American consumer through.the New England fishing
ports, these products would most likely move from fishermen
to processors to brokers to retail outlets, The fishermen
to processor {(or dealer) transaction is most commonly
executed by means of an auction., Processors and dealers
daily bid for shiploads of freshly caught fish, The Boston
Fish Pler 1s the center of such activity in the New England
area. However, Gloucester and New Bedford both maintain
auction halls owned by the local fishermen's union., The
major disadvantage of the auction system is that day to
.day landing fluctuations get translated into daily price
fluctuations., Larger processors, in an attempt to reduce

the risk of supply fluctuations, will enter into negotliated
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Exhibit 3-1

The Chain of Markets for NBH England
Fresh and Frozen Fish

The Factor Market

Boat Owners and
Fishermen

Y
The Primary Market

1. Dealers

2, Dealer-
Processors

3., Chain Stores

1. U.S. Govt. |[L. Secondary L‘.:arokers in | [Local | |¥aticnal
2. Institutions Wholesaler ey Citiles Retail| jand local
R. Hotels 2, Wholesaler- _ Stores| [Outlets
« Hestaurants Processors for Chain
_Stores
Retall Wholesalers
Retail

4, Adapted from: Fishinz Ports and Markets, Food and
Agriculture Organization of the United Natiens,
Fishing News Ltd,, London, 1970, p. 220
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contracts or help finance flshing vessels in return for
the ships' entire catch, Under this method the catch 1s
generally sold at current market prices to the processors,
The largest processors, in an attempt to reduce the risk
of price fluctuations, will own fishing vessels outright.

A study by GCaston and Storey5 involved a detailed
analysis of market channels for fresh fish originating at
the Boston Fish Pier., The authors estimated that less than
25% of the fresh fish was handled by restaurants and
institutions, The remaining 75% was sold at retail estab-
lishments: 61% through reteil grocery stores and 39%
through retali seafood markets,

Since proceséed fish products are more likely to be
s01d by retalil ocutlets than by restaurants and institutions
(many of which prefer to "process" the fish themselves) the
emphasis of the M.I.T. study has been at the retall trade,
Furthermore, since retall seafood markets rarely sell
processed products, I have limited my investigations to the

retail grocery trade,

5 Gaston, F.L. and Storey,D.A., "The Market for Fresh Fish
that originate from Boston Fish Pler Landings.",

Recent Developments and Research in Fisheries Economics,
~ edited by F.W. Bell ard J.E. Hazelton, Ocean Publi~

cations, Inc,, Dobbs Ferry, New York 1967
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Chapter 4 - The Squid Industry

A. CURRENT MARKETS AND PRODUCTS

" It may come as a surprise to many Americans, but
squid is a heavlly consumed and highly sought after food
form in many areas of the world., Squid is particularly
popular among the peoples of the Orient and of the
Mediterranean, The Japanese enjoy thelr squid either fresh
(to be fried), dried, marinated or smoked and it has become
a staple 1n thelr food diet. In Italy and Spain squid is
regarded as a delicacy and is prepared by stewing the squid
neat in tomato sauce or in its own 1ink,

The large Japanese market of over 800 million pounds
per year 1g supplied almost in total (small amounts are
imported from the South Koreans) by Japanese fishgrmen;1
. The Mediterranean market 1s supplied from fisheries in the
Mediterranean, off the west coast of Africa, and off the
east oSast of North Amerioca., In addition, Japanese fishermen
gell large guantities of squid (caught off the North Americen

coast) to the Mediterranean countries,

i Squid are often landed as an auxiliary catch to other
8pecles and go unrecorded. Sometimes squid landings are
totalled into a larger, more general categorization such
a8 mollusks, Therefore, accurate statistics on squid
landings are impossible to obtain, Official FAO statistics
put the Japanese catch at around 600 million pounds per
year, However, various experts believe the figure to be
closer to one billion pounds per year,
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Atlpresent only a small market for squid exists in
the United States. Squid is sold in fresh fish markets of
Boston, New York, San Fransisco and other large cities
that have concentrations of people of Itallan, Greek, of
Criental backgfound. Frozen squid, in the form of three of
five pound packs, are sold in certain supermarkets and
groceries in urban areas., Squid dishes can also be found
in certain Greek and Italian restaurants. At present this
ethnic market is quite small anﬁ accounts for about ten
million pounds of squid a year.2 Almost all ﬁhe squid
consumed in the U.S., is caught off the coast of California,

Squid is widely used as bait for fisﬁenmen. A large
portion of Canada's squid landings is used as balt for the

cod industry.

B. LANDINGS AND POTENTIAL RESOURCE

Accurate statistics on the landings of squid are
impossible to obtalin since large quantities of squid go
unrecorded in official staﬁistics. However, the best
estimates tend toc put worldwide landings at around 1.5

billion pounds annually.3 Of this, Japan usually accounts

2 Derived from U.S. Department of Commerce statistics,

3 See footnote #1.
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for two thirds, annually landing from 600 million to one
billion pounds.u Most of the Japanese catsh is of the

Onmrcestrephes sloani pacificus {flying squid) species, and

is caught off the coasts of Japan; However, the Japanesé
also have fished for squid off the west coast of Africa
and off both coasts of the United States, The South Koreans
and Spanlards are also large fishers of squid. Canada
annually takes in around 20 million pounds of Illex; almost
half of which 1s used for bait in the cod 1ndustry¢5

In the United States over 90% of the 20 million
pounds of squid 'landed annually 1s taken in off the coast
of California.6 On the east coast, squid 1s rarely sought
after directly; and 1s usually caught as an indidental
catch to other species, The New England fishery may take
in around two million pounds of squid this way a year.7
This eatch is used as bait or sold fresh in the fish
markets of the larger New England cities, Historical
statistics of the U.S8, squid fishery are shown in Table k=i,

L Ibid,

5 Taken from the latest issues of the Yearbook of Fishery -
Statistics, Food and Agriculture Organization of the
United Nations,

6 Lyles, C.H., Historical Statistics - The Squid Industry,
U.S, Department of the Interior, U,S, Fish and Wildlife
Service, Bureau of Commercial Fisheries, C.F.S. No, 4833,
H.S., No. 14, Washington, November 1968

7 Ibid,
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Table 4-1

Historical Squid Statistics, 1940-1967

(Thousands of pounds and thousands of dollars)

Total U.S.

Year New England Pacific Coast

Quantity Value Quantity Value Quantity Value
1940 1,752 22 1,863 32 6,540 108
1941 NA NA 1,640 35 1,923 39
1942 1,088 35 961 33 . 2,963 136
1943 1,042 58 9,166 265 11,298 433
1944 957 52 10,939 299 12,960 48
1945 1,652 91 15,228 426 18,276 633
1946 1,049 hg 38,025 1,215 39,221 1,285
1947 1,649 90 14, 551 392 17,054 567
1948 2,576 167 19,258 518 23,813 867
1949 4,635 124 6,860 184 13,793 409
1950 1,403 57 5,996 157 8,437 280
1951 4,020 147 12,383 336 17,986 613
1952 814 72 3,672 171 5,739 342
1953 4,499 211 8,917 206 14,546 489
1954 2,633 82 8,156 177 11,797 335
1955 2,605 101 14,272 234 18,419 416
1956 1,907 81 19,484 337 22, 549 510
1957 b4, 446 138 12,449 208 18,498 455
1958 2,569 108 7,478 148 11,853 360
1959 2,356 137 19,694 345 23,373 576
1960 2,098 160 2,562 72 6,216 340
1961 1,221 105 10,286 280 13,691 539
1962 2,479 160 9,382 169 14,213 475
1963 2,682 154 11,562 240 16,314 591
1964 556 58 16,435 332 18,710 511
1965 840 81 18,620 308 21,234 512
1966 523 L1 19,026 51 21,735 680
1967 1,819 101 17,010 399 20,896 624

Source: Lyles, C.H., Historical Statistics ~ The Squid
Industry, U.S. Department of the Interior, U.S. Fish

and Wildlife Service, Bureau of Commercial Fisherles,

C.F.,5, No. 4833, H.S. No, 14, Washington, November
1968, 'pp. 8-10




If new products are to be introduced, and demand for
squid heightened, a reliable resource of squid is mandatory,
Although there are really no authentic measures of the
potential of the world's squid, the total 1s belleved by
experts to be enormous, The potential resource of squid off
the coasts of the United States is of particular interest
to this study. Various experts have estimated the potential
of the Northwest Atlantic to be particularly vast, Voss8
says the potential in this reglon is 500 thousand tons per
year (1 billion pounds per year). Other estimates are by
Shapiro? of 250 to 450 million pounds per year, and Rathjen
and Serchuk10 of a minimum of 100 million pounds per year
of Just the Loligo species, Rathjen further contends that
this is an extremely conservative estimate and that equal
amounts of the Illex species can be found Iin this reglon.
Gullandll estimates an equally large standing crop of squid
off the California coast in the Northeast Pacifiec,

8 Voss, Gilbert L., Céﬁhalopod Resources of the World,
Fisheries Circular No. 149, Food and Agriculture
Organizatisdn of the United Nations, Rome, April 1973

9. Shapiro, Sidney, Our Chang!ng Fiéheries. United States
Printing Office, Washington, 1971

10, Rathj)en, W.F, and Serchuk, F.M., Aspects of the ™stri-

bution and Abundance of the Lonx-finned squid, Toligo

Peall, between Capa Hatteras and Georges Bank, Laboratory
Reference No, ?73-3, N,M,S.F., Woods Hole, Massachusetts

11, Gulland, J.A,, The Fish Resources of the Ocean, The
Whitefriars Press Limited, London, 1971

23
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To further emphasize the abundance of squild off the
New England coast, the National Marine Fisheries Service,
in its newsletter of January 11, 1973, estimated the
Japanese catch of squld in the Northwest Atlantic for 1971
to be 15 thousand tons, and the Spanish catch to be 5
thousand tons. Both these amounts were accomplished with
minimal effort and account for only a portion of the
forelgn landings in this area..

While estimates may vary, it is clear that the
supply of;squid off our shores is guite capable of meeting
any conceivable domestic demand. With the question of
availability cleared, the problem in the marketing of
squid 1s in the establishment of a demand for this vast

resource.

C. FISHING TECHNIQUES

An interesting array of fishing techniques and
equipment has been utilized in fishing for squid. The
Japanese , the world's most experienced squid fishermen.
use three methods:

1) Line jigging

2} Automatié mechanized Jigging

-3) Trawl nets

Line jigging is the traditional method for catching
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squid, This method, as used by the Japanese, célls for
35 fishermen to Jig off the sides of a boat on separate
lines, Iﬁ is estimated that 600 pounds of squid can be
caught per hour using this method.12 Individual line
Jigging is also the technique employed by the Newfoundland
squid fishery, |
_ The Japanese have recently employed an automatic
jigzing device. This bit of apparatus simply replaces the
role of the individual fisherman in the Jigging process,
The device can be run by a single operator, end yields of
up to 2 tons per hour have been realized,l3

In their fishing ventures off the edst coast of the
United States, the Japanese have found trawling to be
another profitable method for fishing squid. Recent research
voyages conducted by the National Marine Fisheries Service -
Gloucester, have proven the trawling method to be successful
in catching squid. These voyages were able to 1ahd about
4 tons of squid s day. Larger forelign vessels employing
trawling equipment are believed to be able to land 5 to 10

tons a day.l%

12 Telephone interview with Susumu Kato, National Marine
Fisheries Service, Tiburon, California, August 28, 1973

13 Tbid.

14 Personal interview with Warren F, Rathjen, National
Marine Fisheries Service, Gloucester, Massachusetts,

February 8, 1974
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The successful use of trawling equipment for the
capture of squid 1s of great importance to the potentilal
establishment of a New England squid fishery, Since a
majority of the eaqulipment used by New England fishermen
is trawls, the establishment of an east coast squid

fishery would not necessitate new equipment development

or rerigging of existing gear., Trawling equipment is

relatively inexpensive and thus well suited for the small
New England type of fishing operation,

Due to the nature of the ocean's floor off the
California coast, trawling is impractical, The most popular
gear_used by the west coast squid fishery are the purse
seine, lampara (meaning lightening, and used to catch fast
moving fish) nets and brail nets, Both purse selnes and
lampara nets can yield 5 to 10 tons per hour with the aid
of 7 to 10 fishermen.15 Brall nets yield 2 to 3 pons per
hour, but require only 3 fishermen to operate them.16

When nets are employed, almost all squid fishing is
done at night., This 1s because large schools of squid can

be effectlively attracted to the fishing boats by shining

flood lights over the water, Also,'certain-squid specles

15 Same as footnote #12,

16 Ibid.

17 Same as footnote #14,
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give off a luminous substance, This aids the fishermen 1in
detecting large concentrations of squid, However, the use
of floodlights 1s prohibited in Monterey Bay (the center

of the west coast squid fishery). While the official reason
given 1is the ecological damage caused by the lights, the

true reason is that the fishermen's union is attempting to

- bar new competition in the squid fishing field,

Several new and interesting techniques are being
developed which could lead to vastly more economical
methods of fishing for squid, Of these, the most promising
seems to be the squid slurp, or pump, Hesearch on the west
coast has shown that squid can be effectively pumped direct-
ly on board a fishing vessel, When used in combination with
flood lights, ylelds have reached 10 tons per houro17
However, éhe squid 1s a delicate creature and there 1s much
concern over the pump's tendency to bruise the squid;
especially for the larger esst coast species. Work ls being
done to minimize thils effect by altering the intske apera-
ture diameter depending on the size of the squlid sought., The
Japanese have been working with echo sounding equipment for
better fish detection, while American fishermen are working

on gperimsl detection techniques using special photographic

ﬁethods. Finally, some interesting possiblilities in the

17 Rathjen, Warren F,, "Northwest Atlantic Squids", Marine
Pisheries Review, Vol.35,No.,12, December 1$73, p.25
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aquaculture harvesting area exist because of the short life

span and maturation period of the squid.

™

D, PRICES

One of the basic assumptions at the outset of the

M.I,T, study was that squid could be caught and sold at a

lower price relative to other fish species used for human
consumption., However, the entire question of price is
unclear dug to the infant status of the squid fishery in
the United States.

The fishing industry is one of the most purely
competitive industries from an eéonomic perspective. Supply
and demand factors directly affect the final price for a
seafood commodity. Since domestic squid fishing has been
a haphazard affair thus far, large supply fluctuations have
led to large fluctuations in the price of squid. For
example, the price of fresh squid at New York's Fulton Fish
Market ranged from 25¢ to 80¢ per pound during 19?2.18
Fluctuations in squid prices have also occurred because of
the seasonal nature of squid landings.

Another difficulty in tabulating price figures for

'squid. 1s due to the nature of the species. The quélity of

18 National Marine Fisheries Service Market Newsletter
figures.



squid seems to vary directly with the size of the indiv-
1dual c¢reature, Thus, large slzed species have commanded

a premium price over the smaller ones., In Monterey fisher-
men have recently been receiving $110 per ton for large |
squid, while obtaining only $35 per ton for the smaller
ones.19 Generally, the larger squid are frozen for domestic
sale while the smaller varieties are minced and canned

for export.

Any prediction of the future price for squid 1is
hazardous, The one major unanswered variable is the future
effort American fishermen will give to catching squid,
However, two interesting trends have been noticed:

1) Over the past two or three years the average
price for squid has increased dramatically. Monterey
fishermen, who were netting 2¢ per pound in 1971, have
been receiving S¢ per pound in 19?3.20

2) The foreign market (Europe) has had a price well
above the average American price. The price for squid has
also increased dramatically in Europe, with Japanese
caught squid (off the New England coast)'selling for $500-
$650 per ton (25¢-37¢per pound).21

19 Same as footnote #12,

20 Ibid.

21 Food and Agriculture Organization of the United Natiéns,

Marketing of Fresh and Frozen Fish in Mediterranean
Countries, Rome 1973
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In Europe, The Illex species 1s thought of as an
inferior product (connotation as bait) and sells for 20g-
30¢ per pound.22 The Loligo species has approximately a
10¢ per pound premium prlce.23 In all cases, the ranges
in price are due to the slze of the indivldual qreature
in the catch, . |
| If this trend towards higher prices continues, it
poses some serious questions as to the marketadbility of
squid in the United States, and to the viability of squid

as a source of a low cost high-protein concentrate,

E. INTERNATIONAL TRADE

Figures on the international trading of squid are
poor (FAO, United Nations) since categories are not finely
broken down, and squid is placed under the broader category
of mollusks., It_is belleved that the major routes of trade
are from the South Koreans to the Japanese, and the
Japanese to Europe,

The U.S., exports squid on a limited basis. Annually
we export about 10 million pounds, about half the U,S,

catech. The exported product is minced canned squid. All of

22 Interview with James Ackert, The Gorton's Corporation,
Gloucester, Massachusetts, February 8, 1974

23 Ivbiad.



the U.S, export originates from California. Table 4-2

shows the U,S5, export for 1972,

.
LY

" Table 4-2

U.S. Exports of Squid - canned, 1972

Destination Quantity (lbs.) Value ($)
Canada 119,009 ' 12,955
West Germany 191,745 21,969
Greece 4,972,115 687,272
Philippines 4,858,738 638,563
Australia 130,953 15,749
Other 287,505 34,27
Total 10, 560,068 1,410,739

Source: U.S. Department of Commerce filgures, schedule B,
commodlty # -~ 0320220 X

The average price for U,S5, exported squild is

currently 13.4¢ per pound. The European market price for
frozen whole squid 1s approximately 35¢ per pound.zu
However, due to.the small size of the Californis squid,
it is unllikely that Europeans would buy this specles,

The question for this study seems obvious. Is

there an export market for the vast squid resource whichg

exists off the eastern coast of the United States? The

24 Same as footnote #21.

31



32

answer seemst yes!

While it 1s impossible to predict the future
demand from the European market, three factors point in
favor of my'conclusion: |

1) The price of imported squid, on the European
market, has risen dramatically.over the past five years.
In Itely for example, the price for squid had risen
faster than for any other seafood product.25

2) Poreign nations have made an increasing effort
to land squid off the New England coast, The National
Marine Fisheries Service estimated that 1n 1971 the ‘
Japanese landed 15,000 tons of squid in the Northwest
Atlantic,z6 The Spanish effort in this region has. grown, ,
It 1s estimated that 40,000 tons of squld may be taken
in by foreign vessels in the Northwest Atlantic in 19?&??
This entire catch will be bound for the European market,

3) Recept monetary reallignments have worked in
favor of U,S. exports,

While the potential export of squid would be

closely related to the success or failure of other fish

25 Ibid,

26 National Marine Fisheries Service Newsletter, January
11, 1972

27 Same as footnote #ilh,
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specieﬁ, one expert on the international market says
that a U,3. export of 10 to 20 million pounds per year
would be quite easy to obtainza. while a Boston based
fish exporter stated that tPe potential for squid exports
is virtually limitless and he could "export all I can
get, 29

The large Japanese market, closed for years to

'foreigners; has recently allowed squid to be imported

from other countries, In 1972 a large smount of squid

'waa requested from the squid fisheries of California and

New England.Bo
A few New England firme have just begun exporting
sqﬁid to E&Eope. However, the level of this frada can be

considered minimal when compared to the existing potential,

28 Same as footnote #22.

29 Interview with Sidney Cohen, President, Sea-Mart, Boston,
Massachusetts, October i1, 1973,

.,ﬁ 30.Boston Globe, "Japan to import Squid from N,.E.,

.‘.
1

Herring possibility", September 12, 1972,
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Chapter 5 - M.I.T. Product Deve].opment1

A. PROCESSED SQUID PRODUCTS

‘With the basic asgsumptions toward product develop-
ment stratezy in mind, the decision was made by the staff of
the Department of Nutrition and Food Sciences, M.I.T - Sea

Grant, to develop the following products:

Product Method of End use Accepted

Preservation similiar
- ' product
Breaded rings Freezing ' Fried snacks Clam
and entrees strips
" Chunks Heat Processing Seafood cooktall Oyster,
(canning) shrimp
Minced squid Heat Processing Chowders ' Minoced
" {canning) clame
Fillets and Freezing Fried and baked Finned
blocks sntrees fish
(plain or "fish" sticks fillets &
breaded) blocks

The breaded rings were prepared in two forms, The
first was pre-fried thoroughly and thus requires only
oven heating before consumption, while the second was only

slightly fried before freezing for preservation, - -

1 This chapter 1s based largely on the work of Professor
Zek) Berk. The material in this chapter is a brief
summary of the facts lald out in Professor Berk's report,
"Processing Squid for Food", M.I,T, Sea Grant Program,
Report #MITSG 74-13, M.I.T., Cambridge, Massachusetts,
Pebruary 15, 1974,
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This second form requires additional frying, 1h oil, before
sultable for consumption,

Professor Berk was successful in preparling the
breaded rings, chunks, and minced form of squid. Howevef,
problems regarding the binding of "fish" stick?forms and

the curling of fillet forms whem fried proved insurmount-

_able. While a fillet or "fish" stick form of squid might

be interesting from a consumer's point of view, the
nature of the squid flesh may prove these forms to be
impossible to prepare, Further research, employing
extrusion methods, is called for. |

Actual product concept testing was therefore
carried out using the breaded rings, chunks and minced
squid forms., The chunks were used as the base for a
seafood cocktall, while the minced squid was used as the'
base for a seafood, or squid chowder, One can think of
many interesting uses for both the chunks and minced
squid product forms.

Preparation of all three product forms is quite
simple and conforms to the seafood industry standards.
Appendix A contalns detalled information on the processing
procedures and the recipes used for the processed squid

products.
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B, MECHANICAL EVISCERATION

The normal procedure for preparing squid calls
for the removal of a thin layer of outer skin, and the
removal of the internal viscera., This process has, up
until now, been done by hand, and is a labor-consuming
procedure, If attempts to introduce processed squid
products to the domestic market are successful, an
improved method of skinning and evisceration is called
for.

Work by Professor Berk on a mechanized process
has proven successful in cleaning squid. The apparatus
enploys spring loaded rollers which squeeze out the
viscera as the squid passes through the mechanism. A
prototype device has been constructed which has success-
fully cleaned squid in the laboratory. While further
development 1s necessary to install such equipment in an
actunl seafood precessing plant, the extras investment
needed in research and development is believed to be
small. A patent has been filed covering the principle of
the operation and the mechanized device,

Professor Berk has supplied me with his estimates
of the investment and production costs necessary to process
the squld products using the automatic equipment. These
flgures are shown in Appendix B. It should be noted that

these figures are in line wlith the current production
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of other processed seafood products,

The Berk apparatus is shown in Illustration 5-1,

ITlustration 5-1

Berk Squid Cleaning Apparatus
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Chapter 6 - Market Research

A, TELEPHONE INTERVIEW SURVEY

In order to gain insight and a feeling for the
general population's'attitudes and impressions towards
squid, s telephone interview survey was conducted, The
~ survey was almed at gaining knowledge of the awareness,
attitude, and prior eating experlence of squid feor the
Boston area consumer,

The survey was initially constructed to take the
form of a persconal interview survey, with shoppers being
interviewed in the parking areas of large shopping
centers, Unfortunately, this technique proved to be very
time consuming, in that few shoppers were willing to
stop and take the five minutes required to complete the
interview, Therefore, a telephone type survey was judged
to.be more desirable, in that a greater number of respon-
dents could be tabulated in a shorter time period,

The telephone. survey was conducted during July and
August of 1973, Names ﬁere randomly selected and dialed
from the Boston telephone directory; thus the population
sampled included Boston, Broockline, Cambridge and Somer-
ville residents. Although attempts were made to phone
during all hours of the'day. the majority of calls were

from 1 p.m. to & p.m. This naturally led to a predominance'
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of female respondents (actual sample showed 80% female,
20% male}. A total of 132 completed interviews were
cqllécted. The questionnaire form is shown in Exhibit 6=1.
The method of sampling was a systematlic drawing |
from the telephone directory. If a number dialed did not

answer, no further attempt to dial' that number was nade,

 However, 1f a busy signal was heard, the sane number was

tried agaln after five minutes, Once a call was answered,
I introduced myself as an M.I.T. graduate student doing
research on Boston area consumer food habits. Most people
were very helpful and eager to complete the short inter-
view, From recollection, my estimate of those unwilling
to be interviewed was less than 10%, |

The respondent was asked questions 1 through 6 on
the interview form., I filled in the sex of the respondent
and noted the last neme and location, as listed in the
phone directory. Locatlons were broken dowm into sections
of Boston such as Hyde Park or Roxbury. This geographical
breakdown was used as an aid in identifying the ethnic
breakdown of the population sampled,

The results of the survey showed that 64% of the
samvle had heard of or knew what squid 1is, while only
114 had heard of calamari (the Italian name for squid),
16% of those sampled had eaten squid before. However, of

the 21 respondents who had eaten squld previously, most
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SQUID QUESTIONNAIRE -- Telephone

1) Have you every heard of squid? Yes / / No / /
la) What is squid?
2) Have you ever heard of calamari? Yes/ / No / /
2a) What is calamari?
EXPLANATION
3) Have you ever eaten squid?
‘Yes / / No / /
3a) Where? Home / / 3a) Why not?
Restaurant / /
Other
3b} Would you ever buy a squid
. duct from a supermarket if
3b) When was the last time pro .
you ate squid? you saw it on the shelwves?
Yes / / No / /
3¢) Approximately, how Why not?
often do you eat squid?| R
|
' 3c) If you saw a squid dish on
: a restaurant menu, would you
! try it?
Yes / / No / /
Why not?
4) Do you have a general attitude or feeling about squid?
Yes / / No / / What is it?
5) Approximately, how many times a week do you eat fish?
6) Are you the major food shopper in your household? Yes / / No / /

"Sex M/ / F [/ / Age

Location or Adress

Name (telephone only)

Exhibit 6-1



said it was tried only once, or eaten very rarely. Those
having previously eaten squid had had it at home, 1in a
restaurant, or on a trip to Spain or Greece,

When asked what squid was, or when asked for a
general attitude towards squid, the responses broke down

as shown in Table 6-1,

Table 6-1

Squid Comments - Telephone Survey

Comment Frequency

Fish 59
Don't like the looks of 1t 17
Octopus 16
Slimy - yuky - iky 7.
Don't like the sound of it 6
Doesn't appeal to me 6
Seafood b
Ttalian delicacy 2
Tough 2
‘Liked taste of it 1
Eel 1
Anchovles 1
Snall 1




On the 64% of respcnients who had heard of squid
before, an attempt was made to classify their attitudes
towards the purchase of squid as either: positlve,
neutral or negative. In some cases, respondents made
statements which clearly classified their attitudes,
However, due to the brief nature of the interview, an
accurate classification was difficult in many cases, If
a respondent had previously eaten squld and mentioned
nothing unfavorable about 1t, he was classifled as belng
positively disposed., Similarly, if a respondent answered
YES to either question 3b or 3¢ he was rated as being
positive, If a respondent answered NO to both 3b and 3¢
but made no further negative statement about squid, he
was rated as neutral. A respondent was rated as negative
only if he gave clearly negative statements concerning
squid, It is clear that this system of classification is
biased in favor of more positive ratings., However, 1t is
used for simplicity, and care must be taken in drawing
any conclusions from it,

Of the 85 respondents classified, 24 were rated as
positive, 15 as neutral, and 46 aé negative, In viewing

the entire sample of 132 respondents, only 18% could be
classified as being favorably disposed to squid as a
source of food, Due to the positive attitude bias in the

classification system, this is viewed as a very poor
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pereentage;

In addition, moderate geographic correlations were
found, Respondents from Cambridge, South Boston, and
Somerville (all heavily Itallian) tended to have a greater
a;areness and familiarity with squid than respondents

from Brooklina (heavily Jewish) and Roxbury (heavily Black).
B. S PA

To test the acceptabllity of our three product forms,
namely squid chowder, fried squid rings, and squid cocktail,
a taste panel of 56 people (29 female, 27 male) was asked to
taste our three products and complete a simple questionnaire -
a copy of which is shown in Exhibit 6-2, The tasters were
aware of the fact that the products were made from squid.
They were asked to rate each product with regard to its
general acceptance, taste, texture, and appearance,

The results were quite favorable, With the'exoeption .
of the appearance of the cocktall and the texture of the
fried rings, all produots rated high in all categories,

The squid chowder product tested particularly positive
receiving a 4,28 score out of a possidble 5,0 on general
acceptability, A graphical summary of the test's results
is shown in Exhibit 6-3. In subsequent, informal taste

situations, the texture of the fried rings proved to be
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S5quid Taste Test - Questionnaire

We are testing the market acceptability of various squid
processed food products, Please give us your opinion of each
product after you try it.

Name Date

Product -

General Acceptance = 1 Dislike very much / /

2 Dislike /S /
3 Neutral /7
4 Like /7
5 Like very much / /

Using the same scale as above, rate the product in the
following categories:

Taste - 1 / / Texture - 1 / / Appearance - 1 / /
2/ / 2/ / 2/ 7/
3/ / 3/ /7 3/7/
4/ / 17/ 4/ /
5// 5/ / 5/ /

Where would you expect to find this product? (supermarket, restau-
rant, quick-food chain, etc.)

How much would you expect to pay for a portion of this product?

Please give any comments on how you believe that this product could
be improved.

Exhibit 6-2
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less of a problem,

In completing the questionnaire, the respondents
gave some very helpful comments concerning the products
tested, Table 6=2 lists these remarks and their frequency.

While the tasters in this test formed a biased
sample (all were willing to eat squid), the results show
“that, in fact, we are dealing with products that have the

- potential of gaining consumer acceptance,

C. MAIL QUESTIONNAIRE SURVEY

The very promising results of the taste test panel
indicate that the three processed squid products have a
rather high potential for repeat purchase, Considering
"jJust the actual physical product (price, packaging, and
other marketing variables omitted), once someone has
tried the product, it is likely he will try it again., The
next question for the m#rketer is 1 what inltial or triel
purchase rate can be expected for-theselproducts? An
attenpt at estimating this rate was undertaken in the form
of a mail questionnalre survey. o

In trying to construct an instrument to estimate
trial purchase, an attempt was made to simulate the
shopping experience as closely as possible, Due to the

nature of the food industry, it was felt that even if
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“More spicing up

Table 6-2
Remarks from Tasters from Taste Panel Test

Commegt Frequency
| CHOWDER

Could be thickenr :
Use larger pileces of squid
Needs slight taste improvement

More vegetables
Muddy color
Use more squid
Use lemon Jjuice
Use salt

l.ess potatos
Too much squid

PN EOND

COCKTAIL

Use larger pleces of squid
Too soft

Not enough taste
Improve color
Change sauce

Mix with other fish
Use ice

Cut differently
Fishy odor

Use tartar sauce
Inprove texture

Use lemon

Black spots

beb ek b b ek b b b b b (NI ND

FRIED RINGS

Dislike breading (tco much)
Too tough

Too oily

No flavor

Clean fish better

Fry longer

More salt

Cut into finer strips

Lol
NWW EOSII O



Spicler
Use tartar sauce

Table 6-2 (continued)

Cut into sfreight strips

Hard to handle

Ll ol (& 3 0
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introduced, squid products would not command much advertis-
ing support, Shelf space allotment, price, and packaging
would be the prime discretionary marketing variables used

in selling these products. The model thus becomes:
AVARENESS ———»-ATTITUDR—»= TRIAL PURCHASE

Fastors other than attitude will affect trial purchase,
?or the purposes of this study these factors were broken
down into three categories: PRICE, PACKAGING & LABELLING,
and DEMOGRAPHICS,

Dué to time and financial constraints a mmil
interview survey seemed optimal, I was fully aware of the
probleﬁs involved with such a technique, However, it was the
most efficlent way to obtaln the large number of responses
needed, and was within our financial means,

One of the prime difficulties of' a mall survey 1is
the problem of non-response bias, Blas occurs because
interested participants are more likely to respond than
uninterested oneg, In an attempt to minimize this problem,
the respondent was brought into the questionnaire beliéving
it was concerned with the general toplic of food, a topic
of interest to most people. More will be sald about non-
regponse bias later.

The basic thrust behind the questionnaire (a copy
of which 1s found in Appendix C) was to obtaln two crucial
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measures ffom the sampled populetion, First a measure of
trial purchase, and second a measure of the respondent's
attitude towards squid, To obtain a trial purchase measure
the respondent was asked to mentally place himself Into a
grocery shopping situation, He. was then asked to choose
three items from a list of elght possibilities, Thils was
done for btoth soups and lunchtime entrees, In each case,
one squid dish was listed among the eight possibilities,
In order to simulate the shopping experience as closely as
possible, an ingredients listing, for all products, was
included on the back of the questionnaire form. Further-
more, by systematically varying the price and labelling
of the squid product on each list, I hoped to see what
effects alternate pricing and labelling strategy would
have on trisl purchase,

The sample population was randomly divided into
three sets of "150 people, The first set recelved a
shopping list with the name SQUID on the front (label),
with the price of the squid §roduct being.equal to that
of the clam.prbduct. The second set of pecple recelved a
questionnaire form where the word SEAFOOD replaced the
word SQUID in identifying the product. However, the word
SQUID was still used in the ingredients listing. The price
of the squid preoduct was again equal to that of the clam

product on the list, The third set once again had the
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word SEAFOOD on the label. However, the squid {or seafood)
product on this list would sell for less than the substi-
tute clam product. In the case of the chowder, the price
dropped from 35¢ to 29¢ per can, whille for the fried ring
product the price was dropped from 67¢ to 63¢,

The second major section of the questionnaire was
deslgned to measure the respondent's attitude towards
squid., A combined Thurstone-Likert approach was employed.1
I initially accumulated 25 statements concerning squid,
then asked a group of judges (graduate students) to rate
the positive or negative connotation (+5 to -5).assoc1ated
with each statement, A total of 10 completed sets of
Judgmenfs was obtained. Using Thurstone scaling methods,
statements that Judged out to a high variance were dis-
carded and the remaining statements were scaled according
to the median of the Jjudged responses, A final 1list of

nine attitude statements was obtalned and scaled as

follows:
- Eat squid, you've got to be kidding. -3.5
I'd probably feel sick if I ate squid. . =k, 0
Lots of people llké squiad, | +2.5

1 For a detalled description of this technique see:
Oppenheim, A.N., Questionnaire Design and Attltude
Measurement, Basic Books, Inc., New York, 1566, pp.125-42
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Squid 1s a low calorie food, therefore

1s good for dlets, +3.0
Squid is very hard to find. +0, 5
I wouldn't eat squid 1f you gave me

5 dollars, -3.0
I wouldn't eat squid 1f you gave me

100 dollars, ~-5.0
Squld stays fresh for a long time, +2.0
Squid is healthy to eat. +3.5

The questionnaire respondents were asked to
either AGREE STRONGLY, AGREE, NEUTRAL, DISAGREE or
DISAGREE STRONGLY with each of the statements on the
1ist, A Likert weighting system of AGREE STRONGLY=35,
AGREE=4, ..... DISAGREE STRONGLY =1 was used for the
analysis, By multiplyling the Likert welghts times the
Thurstone statement scale values, and summing over all
nine statements, an interval scaled value was obtalned
which gave a measure of the respondent's attitude
towards squld.

If a respondent answered NEUTRAL to all nine
statements he would have received a value of ~12, Thus,
in an attempt to clarify the scaled attitude results,
+12 was added to the score of each reshondent. Since
this procedure produces an interval scaled value for

attitude estimation, a linear transformation is perfectly
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acceptable, In this way, a score of zero indicated a
neutral attitude, while positive and negative scores
each reflected themselves equally. In other words, a
score of +10 was Judged as belng as posltive as & scoré
of ~-10 was negative,

Believing that the appearance of squid, in its
natural form, has created a negative attitude among many
people, & pleasing photograph of prepared sqguid rings
was included Just before the attitude statements in half
the questionnalres sent out, This photo concept may be
thought ﬁf as belng analogous to the type of photo
depicted on many frozen seafood packages, By varying the
insertion of this photo I hoped to determine whether or
not it had any effect on the respondent's attitude
towards squid.

In addition, various demographlc characterlstlics
were called for in the questionnaire, A total of 450
questionnaires were malled out, The sample was randomly
selected from the Bposton area telephone dlrectory which
1hcludes the residents of Boston, Brookiine. Cambridge,
and Somerville,

Upon receiving responses, my first problem was
deciphering some confused answers, In many cases certain
questions were left blank or only partially completed,

While a few respondents were confused by the shopping



lists, I could usually determine whether a person wished

to purchase the squid preoduct on the list, Likewise, in

many completed questionnalres, a respondent did not
complete all nine attitude statements. In cases where
only one or two were left blank, that respondent was

assumed to have a rating of NEUTRAL for those blank

statements.,

The response rate can be summarized as follows:

#sent #delivs ‘ #resp, %resp.
PICTURE-SQUID label-equal price 75 69 17 25
PICTURE-SEAFOOD label-equal price 75 68 20 29
PICTURE-SEAFOOD label-lower price 75 70 21 30
NO PICTURE-SQUID label-equal price 75 70 3k hog
NO PICTURE-SEAFQ0D label~equal price 75 71 22 31
NO PICTURE-SEAFOOD label-lawer, price 75 67 18 32
TOTAL _ 450 416 132 32

* No deliverlies due to change of address or address

unknovwti, :

I initially intended to check for non-response

bias by comparing the level of awareness of the respond-

ents in the mall questionnaire survey against the level

of awareness of the respondents in the telephone interview

survey (Chapter 6, Section 1), The level of awareness for
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the former was expected to be higher than the level of
awareness for the latter due @o the effect of non-response
bias, Supposedly, people who were not aware of squid would
be less interested in the survey and decide not to fill

it out, or some unaware people would be embarrassed by
thelr lack of knowledge and deéide not to retufn the form.

However, wnile tabulating the awareness rate for the mail

| survey's respondents, I noticed some very technical and

accurate descriptions of squid. I concluded that many
unaware respondents, instead of not returning the
questionnaire, simply looked up the word in a dlctionary,
and filled out and returned the guestionnaire form, thus
invalidating the awareness measure. I then turned to the
level of previous squid consumptlion as an indicator of
non-response bias, The telephone survey showed previous
consumption to be around 16%, The mall survey showed 1t
to be at 38%. The difference in percentages is clear,
and therefore éhows that non-response bias has clearly
affected the mail survey results, Thus, the mail survey
respondents do not form a random sample of Boston area
consumers, but are biased in the direction of heavy
squid origntation,

Of the 132 responses, only 15 people (11,4%)
wished to purchase a squid product. Eight (6.06%) wished

to purchase the rings, while eight (6.06%) wished to
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purchase the chowder product.' If one wishes to ektrapol-
ate these results to the total population, the effect of
non-response blas must be accounted for. Therefore, as a
secend~hand estiméte of the triml rete, one could estimate
that only 8 people out of 416 (total questionnalres
delivered) would be willing to try either fried squid
rings or the squid chowder, The thinking here goes as
follows: if someone would wish to purchase a squid
product he would probably be motivated enough to fill out
and return the questionnaire form, If this is true, it
would indicate a trial rate of only 1,92%, The actual.
statistic must lie somewhere hetween 1.92% and 6,06%.
However, it is likely that it falls closer to the first

figure. This researcher is well aware of the fact that

this experiment has measured the first time period trial
rate, If the same respondents were asked to 111 out the
gquestionnalre every week for a year, it is c¢lear that the
Eotal trial would increase somewhat. Whatever the case
though, the trial rate indicated from this survey is
considered to be extremely low, Table 6-3 shows the
number of respondents wishing to purchase the products

on the simulated shopping list. The actual number of

simulated purchases is higher than shown in Table 6=3

* One respondent chose both the chowder and the fried
ring product,
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Table 6-3

Number of Simulated Purchases by

\ Product - Mall Questionnaire Survey
SoUPs ENTREES

Cream of Chicken - 32
Clam Chowder - 49
Oyster 3tew - 18
Tomato - 73

Squid Chowder - 8
Cream of Shrimp - 24
Cream of Mushroom - 61

Minestrone = 55

Beef Stew - 40
Fried Clams ~ 29
Cheese Raviolli - 44
7 Sea Scallops - 30
8quid Rings -~ 8
Macaronl & Cheese - 58
Spaghetti & Meatballs - 66
Chicken TV Dinner - 46



since a purchase of three cans of tomato soup is listed
as a single respondent purchase in Table 6-73,

Unfortunately, the number of responses was too
small to do any kind of Chi-square analysis to statisti-
cally measure whether price or labelling had any effect
oh trial ;mrchase. However, 1t is interesting to note that
.13 out of 15 squid purchasers were not presented with the
nane SQUID on the label, Also, in checking the previous
consumption and trial purchase rates of squld along demo-
graphic lines, I observed no difference by sex (PURCHASE,
males=11%, females=12%, PREVIOUS CONSUMPTION, males=41%,
females=36%)., Squid bﬁyers also tended to come from the
middle income categories: 13 out of 15 buyers of squid
were from the second and third income categorles as
denoted on the questionnaire form.

I next tried to determine whether or not the
insertion of a.picture had any effect on the attitude
score of the respondents. Exhibit 6-4 shows a histogram
of attitude scores for the picture and no-plcture cases,
The no-picture case had a mean attitude score of 15,8
with a variance of 21,9, while the.group which had a
picture inserted in their questionnaire ferms had a mean
of 20,1 with a variance of 16,0, A Chi-square analysis
indicates that these two distributions are different at

only the ,15 level of significance., If the strong
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Exhibit 6-4

Histogram of Attitude Scores
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assumption that the distributions are normally distributed
is made, an analysls of the difference of mneans shows that
the difference is significant at almost any level, The
appropriate calculations are included in Appendix C,
Bowever, upon viewing the histograms, much of the differ-
ence seems to be caused by a larger number of very
negatively disposed respondents of the no-picture case,
While the insertion of a picture may have had an effect
towards improving attitudes towards squid, this effect is
clearly very small.

If a respordent had answered NEUTRAL to all nine
attitude statements, he would have recelved an attitude
score of zero., It is therefore interesting to note that
for the group not recéiving a picture, 75% had rositive
attitude scores, This percentage was even higher for the
group that did receive a picture., Even taking the problem
of non-response blas into account, this seems to be a
very high percentage of positive attitudes,

. The final stage of the analysis was an attempt to
determine what factoils were 1mportant-in a respondent's
decision to purchase a squid product. The sample was
grouped into two sets: purchasers of squid products and
non-purchasers, For this stage of the analysis, only
respondents who were not given a picture of fried squid

rings were used., Since the plcture was placed between the
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trial purchase and the attitude measurement sections of
the questionnaire, the presence of the picture would
contaminate the intended purchase.va. attitude analysis,
The Biomed Stepwise Discriminant Analysis, BMDO7M, computer
program was employed. |

The first model used the naive hypothesis that

attitude alone can discriminate Buyers from non-buyers,

" While attitude and trial purchase were correlated in the

seme direction (higher attitude, higher intended purchase),
the disoriminant function was poor in predioting who

buyers would be. The resulting function was able to proper-
1y olassify only 28 of 53 people,

The next model of trial purchase used attitude score,
average weekly fish consumption, past squid consumption
(0,1), labelling (0,1 depending on whether the word
SEAFOOD or SQUID was used to identify the product), and
price (0,1 depending on whether the aquid producﬁ was
priced equally or below the clam product substitute). The
use of 0,1 variables is not strictly allowed in a
discriminant analysis. However, 1t was felt that their use
would not disturb the results greatly.

- Surprisingly, four independent variables were
significant (F-statistics greater than 1,0) in determining
the discriminant functlon. Furthermore, discriminant

groupings were quite distinct (F-statistic was 2,0 for
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the diffefence in the discriminant function gréup means).

The order in which the independent variables
entered was:

1 - LABELLING

2 - ATTITUDE SCORE

3 - PREVIOUS SQUID CONSUMPTION

4 - PRICE
| T™e magnlitude of the importance of each factor can be
determined by subtracting the corresponding coefficlents
of the two discriminant functions. The higher the absolute
value of the difference, the more lmportant that variable
is in discoriminating buyers from non-buyers., If this is
done for all four independent variables, the result is
that labelling (use of the word SEAFOOD vs, the word
SQUID in identifying the product) plays the most important
role in discriminating purchasers from non-purchasers, The °
résulting discriminant functions were able to pfoperly

classify 40 of 53 respondents,

D. INDUSTRY IN IEWS

A8 mentioned previously, the question of whether
or not the consumer will accept squid 18 only one of
many questions that must be answered, The reactions of

processors, brokers, fishermen, etc,, towards the domestic



64

4

introduction of processed squid products 1s vifal. Thus,
a major portion of my investigations was concerned with
interviewing various members of the seafood marketing
chain, and obtaining their attitudes towards squid and
towards the three processed product forms,

In general, I would characterize their attitudes

a8 being extremely negative. I would venture to say that

' people within the seafood industry were more negative

towards the domestic introduction of squid, than the

general consumer population, Many longtime seafood business-
men were quick_to state that a sucocessful introduction

of a processed squid product form would be impossible.

Most agreed that the name SQUID was the product's greatest
detriment, and any attempt to introduce a new squid

product must be accompanied with a change in name, This
view is in agreement with the results of the mail ques-
tionnaire survey.

Many other suggestions were offered, The one which
oscurred most was the possibllity of exporting-squid to
Furope, However, it seems clear that the processors inter-
viewed would be hesitant to undertake the manufacture of
squid in the forms I suggested to them. With the perceived
low volume and the swift duplication avallable to competi-
tors, the ploneering of squld products was viewed as being

unfavorable from an economic peraspective.
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E. FROZEN CLEANED MANTLES

The American consumer buys from 10 to 20 million
pounds of fresh or frozen uncleaned squid & year. As stated
previously, most of this trade is directed at the urban
~ethnic markets, both household and restaurant. In the
course of my investigations I began to wonder whether a
- frozen, but gleaned product might not be able to galn a
competitive advantage over the existing ﬁnelggneg product,
The cleaned product form would save the consumer the time
requlred.to ékin and eviscerate the squid. This time saving
would be conslderable. Experlienced squid handlers take
around 70 seconds to clean a pound of Loligo, and up to
2 minutes to tlean a2 pound of Illex.1 The unskilled squid
. handler would obviously require more time. This added
dinension of time savings and convenience may be especlially
attractive to the restaurant trade, |

. In my experience in preparing squid, I found the
skinning and c¢leaning phase to be the least desirable, If

my feelings are common to those "Italian housewlves" who

currently prepare squid for thelr femilies, then it is felt ..

1 Estimates supplied by Vincent Ampola, National Marine
Fisheries Service, Technical Laboratories, Gloucester,

Massachusetts.
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that the extra convenience of a cleaned form may induce
these people to prepare squid more often., My hypothesis is
that squid 18 eaten infrequently at home because of the

long time 1t tskes to prepare. In addition to potential
increased frequency of purchase, a cleaned squid form could
lead to an increase in the trial purchase rate. The cleaned
form has a much more appealing appearance than the uncleaned
form, which has tentacles, eyes, and head showing. Therefore,
it 18 believed that the cleaned product form could command
a larger market than the uncleéned form currently obtains,
because of a higher trial purchase rate and a higher
frequency of purchase.

One of the major reasons that squid packers have been
reluctant to skin and clean the squid‘theuselves has been
the labor consuming aspect of this Op;;ation. The skinning and
cleaning phase alone would add 4¢-8¢ a pound (depending on
8ize and species) to the processor's cost., However, if a
mechanized cleaning process were installed, the processor
could skin and clean a pound of squid for less ﬁhan a penny.1

However, the cleaned squid mantle product form does
pose one problem which I have been unable to solve. Currently,
frozen cleaned sguid is s0ld in 3 or 5 pound packages at a
price of around 60¢ per pound (the instability of squid

1 Figure derived from cost estimates shown in Appendix B,
Calculations were made for a production rate of 1 ton/hr.
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prices has already been mentioned). While the convenience
aspect of cleaned squid should command a small price
premium over the unocleaned product. the actual price per
pound figures would have to be drastically different. This
18 due to the actual yield figures for squid, The cleaned
mantle comprises only 60% of the total body weight of a
squid. Therefore, a housewife who ourrently buys three
'pounds of uncleaned squid, is aotually buying only 1,8
pounds of mantles, It ia unclear whether or not the house-
wife will be able to differentiate the weight advantages

of a cleaned mantle product., Will she be willing to buy 1.8
pounds of cleaned mantles, as opposzed to a 3 pound package
- of uncleaned squid? Actual package design and information
content (stressing_the cleaned aspect) will be orucial to
& new cleaned product'’s sucoess, However, products such as
boned chicken and boneless steaks command a high premium
over thelr unboned substitutes, while having gained consumer
acceptance, .

In addition to the cleaned frozen mantles, a proces-
sor iould be able to export canned, minced squid obtained
from the remaining edible sections of the squid (tentacles,
fins),
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Chapter 7 - Conclusions and Suggestions

A, OCESSED SQUID PHODUCTS

The results from the taste panel test indicate that
all three processed squid products (chowder, cocktail, and
fried rings) have the potentisl of attaining a high level
of repeat purchase, However, readings from the telephons
interview survey and the mall questionnaire survey indicate
that potential trial purchase wlll be extremely low, The
fact that all market research was conducted in the Boston
metropolitan area seems to compound the problam, The high
seafood orientatlon of this area would indicate that results
would be even poorer if research were conducted elsewhere.

A situation of high potentlal repeat purchase and
low potentlial. trial purchase is hardly uncommon to new
produocts. The accepted strategy among marketers 1s to employ
extensive promotion, Unfortunately, due to the nature of the
seafood industry (many small and fragmented processors), it
is belleved that a squid product, even if introduced, would
command very little promotional support, |

Even if a large advertising campaign were undertaken,
(possibly by the government) it 18 unclear whether it would

be of much benefit, Once again, my model of trial purchase is:

AWARENESS ~—vee—te ATTITUDE e TRIAL PURCHASE
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Advertising is most effective in ehaqging the awareness of
the population., Only very effective advertising, and large
amounts of it, will change the attitudes of the population.
Furthermore, in the case of squid, the required change 1is
not from neutral to positive, bqt from negative to positive.
Therefore, it 18 unlikely that even heavy advertising would
be of much use,

The sales volume of a proocessed squid product would
further be limited by the nature of its consumption. In
talking with squid eaters on the telephone and in person,
the impression 1 received was that squid is treated more as
a delicacy than as a staple. Thie view coincides with the
findings of the telephone interview survey.

. It seemg as if the name SQUID, and its connotation,
i8 too tough an obstacle to overcome, The views of exper-
jenced seafood businessmen and the results of the mall gues-
tionnaire survey agree on this point, Even if the FDA were
to allow a name change {an unlikely possibility), new
strioter nutritional labelling requirements would still
require the name SQUID to be includei on the listing of
ingredients,

The conclusion reached by this researcher 1is that
the potential market for a processed squid product is too
small to warrant introduction. The squid market is clearly

too small for a large processor, and it is at best marginal



?for a small seafood processor who might choose to concen-
trate his distribution to small groceries 1n urban ethnic

areas,

B. POSSIBILITIES

The conclusion of not introducing a processed squid
product onto the domestic market was reached because of the
small potential for each of these products. The problem with

. a processed product is that it further segments the squid
market; @ market which 1s very small to begin with, A new
product form, such as a frozen cleaned mantle, which covers
the entire squid market, has a greater chance of success,
With the development of mechanized squid cleaning apparatus,
technology now allows such a product to be produced econom-
ically,

If the ogrrent trend of fish price hikes and supply
shortages continues, the American consumer may have to rely
on squid products to fill the gap. While the introduction
of a processed squid product is unwarranted at present,
future introduction may become nec&ssary. The presence of a
cleaned squid mantle on the market, with its pleasing appear-
ance, could have a great effect in improving the pﬁblic's
attitude towards squid.

Of the three processed products tested, the only
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product suited for future introduction i1s the fried rings,
The squid chowder, which farad best on the taste panel test,
8imply wouldn't be worth the risk. So 1little fishmei clam

is used in a chowder, that the cost advantage of squld over
clams would be .minimal, As for the cocktail form, the market
for this product form is in the restaurant trade, It seems to
make little sense for the processor to handle an item which
can easily be prepared by the restaurant; especially a low
volume item such as squid cocktail, With the introduction

of a cleaned mantle product, the preparation of squid cock-

tail would be trivial, The possibility of introducing the

fried ring pro@pct_rorm through_tgghtaat food service market

-

should be investigated. If the price of squid remains low,

1t could serve as an excellent source of low cost protein,
The advantage of the fast food service market is that the
name SQUID might be able to be disguised.

The current price levels and demand for squid in
Europe would indicate that the initiation of an organized
squid fishery off the New England coast would be a profit-
able venture. In addition, such a move would serve as a
first step in opening up the marketing channels of distri-
bution necessary for future domestic introduction of pro-
cessed squid products, The crucial first step of getting
the fishermen to fish for squid would be accomplished, When

and if demand warrants it, thls source of squid could then
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be diverted from export trade to domestic production.

At present the fishing nations of the world are
negotiating the possibility of éxtending territorial fishing
rights to a new 200 mile limit, While the outcome of these
negotiations is uncertain, if territorial fishing waters are
to be extended, it would further strengthen the conclusions
reached so far. If foreign fishermen were not ailowed to
fish within 200 miles of the U.S. coast, then U.S, fishermen
would be able to fish for all species at a new higher rate,
If supplies of other species became ample, the necessity for
squid on the domestic market would be reduced. Likewise, if
a 200 mile limit were imposed, the foreign demand for squild
would rapidly outstrip supply (a great deal of foreign squid
fishing takes place within 200 miles of the U.S8,) and cause
foreign prices to escalate. Supply and demand factors would

favor U.8. exports of squid at a helghtened level.

C. FINAL SUGGESTIONS

1. The domestic introduction of processed squid products,
in whatever form, is economically unwarranted at the present

tine,

2. The domestic introduction of a frozen cleaned mantle
product seems justified, The cleaned product form should

command a price premium over the existing frozen, but
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uncleaned form. The exact nature of the price structure

must be investigated,

3. The utilization of the Berk mechanical cleaning apparatus,
for use with the frozen cleaned mantle form, seems justified

at even low levels of demand.

4. Exploitaion of the European market should begin. The
establishment of an east coast squid fishery, selling frozen

uncleaned aquid directly to Europe, 18 called for.

5. Continuing effort should be given to develop industrial
squid products, Also, further market research to identify
acceptable squid products for the domestic market 18 neces-
sary. Research into the possible introduction of squid

through the fast food service market iz called for.
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hppendix Al

Processing of Squid Products

Breaded frozen rings

a, Cut off tentacles and fins,
b. Eviscerate by hand or using specilal machinery,

¢, Wash in cold (12-15°C) running watter, to remove any
dirt, ink or viscers adhering to the surface of the mantles,

d. Scald in hot water (60°C) for 2 minutes. This step
facilitates the skinning operation,

e, Skin by hand or using special machinery,
f. Cut mantle transversely into uniform, cirecular rings.
¢. Bread the rings =-
1) First dust with dry batter mix or flour.
2) Dip in batter,
3) Bread rings,
h. Bings for de fryi - Preeze for preservation.

h-1. Bings for oven heating - 0il blanch rings at 125°C
for 2 minutes.

i. Freeze for preservation.

1 Taken from: Berk, Zekl, "Processing Squid for Food",
M.I.T. Sea-Grant Program. Report No, MITSG 74-13,
Massachusetts Institute of Technology, Cambridge,
Massachusetts, February 15, 1974,
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4

Canned Squid Strips §Chug§sl

Steps A through E as described above,
f. Cut squld into desired shape,
g. Fi1l cans 2/3 full and add brine.
Composition of brine:
1 liter water
20 grams sgalt
20 grams sucrose
1 gram citric acid
2 grems monosodium glutamate
h, Exhaust ocans in a water bath at 95-9?°C for 8 minutes.
T™is 18 the length of time required to bring the temperature
at the center of the can to 75°C,
i. Seal cans,

}. Process cans in a retort at 115°C for 40 minutes,

Minced Squid

Preparation of this product 18 basically the same as
that of sguid strips. Only the cutting phase is different.

Figure A-1 gives a graphical flow chart of the

preparation procedures,



Exhibit A-1

[squm |

cuT TFNTACL§§

EVISCERATE

+— _(machine) SCALD
VISCERA
HEADS ¢ .

MANTLES CLEAN
SKINS T
PENS WASH
¥ ) MINCE
BY=-FRODUCT s
UTILIZATION # '
S%IN
TRIM
Y
: CUT ——aw [MINCED |~ MIX
L [MINCED | MIX
RINGS |STRIPS | PILL IN CANS
v - t
DUST, BATTER, FILL IN CANS ADD BRINE
BREAD
ADD BRINE EXHAUST, SEAL
.QILTELAN.GH ') t
m‘mu . PROCESS
FREEZE -
SE
PREEZE
PROCESS CANNED
MINCED
Y . SQUID
{CANNED STRIPS]
RINGS FOR

OVEN HEATING

RINGS FOR
EEP FRYING
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Squid Chowder (12 Servings)

Ingredients: 6 tablespoona butter

1/2 cup chopped onion

2 cups boiling water

4 ocups potato cubes

2 teaspoons salt

1/4 teaspoon pepper

4 cans minced msquid

5 cups socalded milk and cream
(3 cups milk and 2 cups cream)

Preparation:

a,
b,
Ce
d.,

e,

Saute onion in butter,

Add water, potato cubes, salt and pepper,
Boil until potatos are soft.

Add squid and heat.

Add nilk and cream and serve,



Appendix B

i

Production Costs for the Berk Mechanized Squid Cleaner

Fixed Investment Costs

Assumption: squid lines are added to existing fish
processing plant. No additional space, other than freezer

space required.

_A) Fried squid rings line

in 000$

i ton/hr' 5 tons/hr 10 tons/hr

Raw material handling 30
Eviscerating, ¢leaning &

blanching

butting 6
B;:tering & breading 12
Freeze tunnel 12
Manual packaging tables 2

Product storage (frozen O°F)
for 1 month production 50

B) Canne od

1 ton/hr
Raw material handling 30
Eviscerating, cleaning &
blanching 6

* Raw squid input rate

125

20

200

250

40
15
80
80
10

koo

in 0008
5 tons/hr 10 tons/hr

125

20

250

4o

1 All cost estimates were supplied by Professor Zeki Berk,
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Cutting é - 20 S o
Filler 8 12 20
Brine preparation line 2 8
Exhaustion {(bath to heat cans) 2 5 8
Sealer 8 20 ho
Retorts & controls 3 18
Casing & labelling L 4 8
Product storage (1 month) 15 60 120

Direct Production Costs
A) Frozen sguid rings

Per 1000 10 ounce packages, assuming 60% squid, 40%
coating,

Squid 1000 1lbs,
Batter (dry) 100 1bs,
Breading 250 1vs,
Boxes & wrapping 1030
Cases 80
Steanm negligadble
Power 5 kwh
Labor - unskilled 8 man-hrs

B) Minced ¢ d s

- Per 1000 No. 1 cans (300 grsms)

Squid 800 lbs, Cans 1030
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f

Salt 5 1bs, ' Cases 2k

Sugar ‘. 5 lba. Steam 300 1lbs.

Cirtic Aéid 0‘25.1b' Power 3 kwh
- MSG 0{50 1b, Labor =

unskilled 10 man-hr

C) Canned stripg
Per 1000 No. 1 cans (300 grams)

Squia 1000 1bs,
Salt 5 1bs,
Cans 1030
Cases o 24
Steam 300 1lbs,
Fower 3 kwh.

Labor - unskilled 13 man-hrs.






Appendix C
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and

Statistical Analysis
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Tekphone Arca Cude 617
1333100

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Cambridge, Massachuseris 02139
U S A

Department of Natrition and Food Science

Dear consumer,

Hello. 1 am a graduate student at M,I.T, Ag part of my
program of gtudies I am doing research on the shopping habits
of Boston Area consumers, In an attempt to further my knowledge
in this area I have constructed a guestionnaire which I ask you
to fill ocut, The questionnaire i= not long and should take lesn
than 15 minutea to fill out, In fact, you may find that you

‘will have fun in doing it.

You have been randomly selected from the telephone
directory to participate in thies survey. Let me assure you
that your responses will be kept confidential. In fact, your
name need not appear on the completed questionnaire at all,

In order to facilitate mailing a self-addressesd
stamped envelcpe has besn snclosed.

Your angwers are quite lmportant and I do hope you can
f£ind the time to complete the questicnnaire. Thank you very
much for your time and help. '

Sincerely,

(Faadl'ﬁékbﬂlsfubm
Paul Kalikstein



.

In the first part of the questionnaire I will ask you to
put yourself in the fellowing situation:

You are in a supermarket doing your food grocery shopping.
You are contemplating three meals to make at home; all of which
will start with a bowl of soup. The supermarket has a selection
of eight varieties. How many cans of each will you buy?

Remember, you may buy more than one can of a particular
variety, However, you muet buy a total of three cans of soup.

All eoups are condensed and require the addition of an
equal portion of milk. All canfare 11 ounces.

A list of ingredients mzy be found on the last page of this
questionnaire. '

Number cans purchased

1) CREAM OF CHICKEN - 19¢
2) CLANT CHOWDER - 35¢
3) OYSTER STEW - 47¢
4) TOMATO - 14g
5) SQUIN CHOWDER - 35¢
6) CREAN OF SHRIMP - 51g
7} CREAM OF MUSHROOM - 18¢
8) MINESTRONE - 22¢

b
‘ The next part of the questionnaire is similar to the

tirst part. The difference now is that I will ask you to choose
among elght different lunchtime main dishes, Again you are to
choose three items, and may again chooge more than one of each,

1) BEEF STEW - 15 ounce can - b3¢

2) FRIED CLAMS - net weight 5 ounces - 67¢
3) CHEESE RAVIOLI - 12 ounces - frozen - 61¢
4) SEA SCALLOPS - 7 ounces - frozen - $1.15
§) SQUID RINGS - 7?7 ounces ~frozen - 383z
6) MACARONI & CHEESE - 12 ounces-frozen-61¢
7) SPAGHETTI & MEATBALLS - 15 ounce can- 49¢
%) CHICKEN TV DINNER -~ 79¢
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In fact, we at M.1.7. are experimenting with the use of
squid in a variety of supermarket type food products, We are
aware that nost people do not even know what equid ias, However,
if you do know what squid is please complete the rest of the
questionnaire, If you do¢ not know what squid i{g, please return
the questionnaire without filling out the remaining eections,

Briefly déscribe what squid means to you,

Have you ever eaten squid? Yes // No /7

Are you the major food shopper in your household? Yes // No /7

How many times a week do you eat fish?

Male /7 Female //

Family Inceme - Below 35,000 /7
$5,000 - $12,000 /7

$12,000 - $20,000 é:?

Above $20,000 /7
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Here is a picture of one of the products which we at M,I.T.
are testing., We call it SQUID RINGS. It is a frozen food form
made up of squid and a crisp breaded coating, It can be frozen
for an indefinite period and then simply dropped into an oven
for 15 minutes to prepare.
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Finally, please mark down {(circle the appropriste spot)
whether you AGREE STRONGLY, AGREE, ARE NEUTRAL, DISAGREE or
DISAGREE STRONGLY with the following statements.

Eat squid, you've got to be
kidding-

I'd probably feel sick if 1
ate egquid,

Lots of p’ople like =quid.

Squid is a low calorie reod,
therefores i# good for dictg.

Squid ie very hard to find.

I wouldn't sat squid if you
gave me 5 dollars,

I wouldn't eat squid if you
gave me 100 dollars,

Squid stays fresh for a
long time,

Squid is healthy to eat,

ST*SREEY AGPER NEUTRAL DISAGRER Biﬁéﬂaﬁf

S SRR, | X X )
w-—x x x.-.----x - x
-=X y SRR X- s S
-—=X X- SN SRS &

Please place the quentionnsire in the self-addressed stamped

envelope and-mail it as soon s possible, Let me again thank you
for taking the time to complete this questionnaire mand in helping

further our ressarch.



Soups
CREAM OF CHICKEN =-

CLAM CHOWDER -

OYSTER STEW -

TOMATO ~

SEA FOOL -

CREAM OF SHRIMF -

CREAM OF MUSHRCOM-

1

MINESTRONE -

Ingredients List

Chicken Broth, Chicken, Wheat Flour, Creanm,
Carrots, Salt, Vegetable 0il, Food Starch,
Celery, Sugar, Nonfat Dry Milk, Chicken Pat,
Flavoring including Onion, Monosodium Glutamate,
Paprika

Water, Clams, Potatos, Plour, Butter, Fresh
Onions, Shortening, Salt, Sugar and Flavorings

Milk, Oystera, Water, Butter, Salt, Monosodium
Glgtamate, Disodium Phosphate, Sodium Blcarbonate,
Spicea

Tomatos, Sugar, Pood Starch-Modified, Wheat Plour,
Salts, Onions, Cream, Soy Uil, Spice, Flavoring

Water, Potatos, Squid, Red Peppers, Wheat Flour,
Vegetable 011, Monosodium Glutemate, Onions,
Flavoring

water, Shrimp, Cream, Sauterme Wine, Tomatos,
Margarine, Wheat Flour, Pood Starch, Monosodium
Glutamate, Salt, Sugar, Onions, Flavoring

Water, Mushrooms, Vegetable 0il, Whaet Flour,
Cream, Margarine, Salt, Sugar, Tomatos, Dry Milk,
Monosodium Glutamate, Plavoring

Beef Stock, Carrots, Fotatos, Tomatos, Water,
Celery, Peas, Green Beans, Zucchini, Salt, Sugar,
Yegetable 0il, Cheddar Cheese, Spinach, Monocsodoium
Glutamate, Onions, Flavoring

Lnch Main Dishes ' |

BEEF STEW -

FRIED CLAMS -

CHEESE RAVIOLI

SEA SCALLOPS -
SEAFQOCD -

MACARONI & CHEESE-

Beef 5tock, Potatos, Cooked Beef, Carrots, Peas,
Tomatos, Water, Potato Sterch, Vegetable 0il,
Wheat Flour, Salt, Corn Starch, Sugar, Onions

Clams, Flour, Corn Meal, Dry Mllk, Pickle Relish,
Vegetable Shortening, Onions, Sugar, Salt,
Monosodlum Glutamate, Spices

Water, Semolina Plour, Ricotta Cheese, Eggs,
Parmesan Cheese, Vegetable 0il, Food Starch,
Salt, Spices, Tomato Puree, Corn syrup, Olive 0i1l

Sea Scallops, Toasted Wheat, water, Corn Flour,
Dry Milk 30lilds, Dried #hey, Salt, Dried Eggs,
Dextrose, Sucrose, Vegetable 0il, Spices

Squid, Flour, Corn Meal, Vegetable Shortening,
Dry Milk, Onions, Salt, Sugar, Monosodium
Glutamate, Splces

Skim Milk, Macaroni, Cheese, Flour, Margarine,
Vegetabla 011, Salt, Monosodium Glutamatse
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SPAGHETTI & MEATBALLS - Beaf, Spaghetti, water, Sugar, Cheddar Chesse,
Salt, Carrots, Onions, Citric Acld, Flavoring

CRICKEN TY DINNER - Chicken, Potatos, Sugar, Salt, Vegetable 0il,
Corn Syrup, Wheat Flour, Spices, Dry Milk,
Monosodium Glutamate, Flavoring



Appendix C - Section 2

Calculations to Determine the Effect of Picture
Ingertion on Respondents' Attitude Score

Chi-Square Analysis
Z ’3 (3-0)

by groupings from Exhibit 6-5, assuming WITHOUT PICTURE
to be EXPECTED case, and WITH PICTURE to be OBSERVED case

2% (4-_.;0_)‘* :,z—.;t)z (- a) (s _ C_S?-_'ﬁz
Y
+ 13_.‘1“22 -+ 1? to_) + -?) (_?;;_3)2 = {l.R07

zz wlth 8 degrees of freedom.

Distributions are significantly different at ,15 level.

Difference in Means Analysisg

Let: WITH PICTURE = 1
(6‘2 0 WITHOUT PICTURE =

Z= 20,1 -'H5:8

& .9
"'-.—-—_
49 T 5T

If normality 1s assumed, means are significantly

different at ,005 level of significance.
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Discriminant Analysis
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